Abstract 21
The compacted clay barrier of shallow depth repositories for wastes would be was dependent on temperature, the higher the temperature, the higher the creep 111 coefficient 26 . The creep behavior could also be evaluated by performing constant rate of 112 strain test (CRS) 27 
Sample preparation 148
For the sample preparation, the dry powder (< 400 µm) was carefully mixed and wetted 149 with deaerated and demineralized to the standard optimum moisture content. The 150 prepared soils were then stored in airtight bags for at least 24 hours for moisture content 151 equilibration. Then, soil samples were statically compacted in greased stainless steel rings 152 of the oedometer cells to the maximum dry density. The samples' dimensions are 50 mm 153 in diameter and 10 ± 0.1 mm in height. The maximum compaction pressure reached is 154 9 1200 kPa. Initial void ratio determined in these conditions is 0,515 ± 0.008. 155
Compression creep tests 156

Testing device 157
An oedometer with temperature-control system was developed for conducting oedometer 158 creep tests, and studying the combined effects of vertical stress and temperature on soils 159 (Fig. 1) . A compressed air pressure system was designed for the load application. The 160 target vertical load was applied to the sample by air pressure through pressure regulator. 161
The maximum corresponding vertical stress is 1300 kPa for 50 mm samples. 
Experimental procedures 173
The compacted sample with the confining ring was set up on the oedometer. An initial 174 constant vertical stress of 10 kPa was applied to ensure the contact of loading piston with 175 sample. Deaerated and demineralized water was then supplied to the sample through the 176 porous element from the bottom to saturate the sample. A water pressure of 10 kPa was 177 applied and maintained during the entire test at the base of the sample. The saturated 178 samples were drained from the top (Fig. 1 ). An experimental procedure was established 179 to check the material sample saturation level. Firstly, the injected water volume was 180 measured as a linear function of time (over a long period of time) and secondly by 181 measuring the water content of the sample at the end of the saturation phase (see Jarad 34 ). 182
The saturation phase was reached in seven days. Once, the vertical swelling deformation 183 of the sample at this initial vertical stress and desired temperature was stabilized, the 184 incremental loading was started. The ratio of change in applied vertical stress was limited 185 to 0.5 times the previous vertical stress (AFNOR) 35 . Finally, at the end of the test, water 186 content of the sample was measured and the degree of saturation was calculated and 187 confirmed to be equal to 100%, which indicates that the sample was fully saturated. In 188 the following sections, the end of the saturation phase was considered as the reference 189 initial state. It is also worth noting the concept of preconsolidation pressure considered in 190 this paper. Indeed, in its geological meaning, the preconsolidation pressure of a soil is 191 unique, constant and corresponds to its maximum overburden stress in its past stress 192 history. Otherwise, the preconsolidation pressure is assumed here as ''yield stress'' which 
Void ratio-time relationship 232
A typical test result in terms of variation of void ratio with logarithm of time (e-log t) at 233 a single loading step in the compression tests is presented in Fig. 2a . It shows the two 234 phases of the compression process: (1) the primary consolidation, where excess pore 235 pressure dissipated; and (2) the secondary compression, that corresponds to creep, i.e., 236 deformation under constant effective stress due to internal soil structure rearrangement. 237
The end of primary consolidation (EOP) is a point marking the transition between the two 238 phases. It is defined graphically as the point of intersection of the tangent lines when void 239 ratio is plotted against log time (Fig. 2a) . In this framework, the secondary compression 240 is assumed negligible during the primary consolidation and started at the EOP. (Fig. 4b and Table 2 ). The observed increase in void ratio 275 at the initial vertical stress corresponds to the swelling deformation obtained when the 276 sample is fully saturated (Fig. 4b) . This increase is characterized by the swelling potential 277 ΔH/H0, equivalent to (Δe/ (1+e0)). This parameter was reduced at higher temperatures 278 (Fig. 4b) . For example, the swelling potential decreases from 6.9% at 20°C to 1.1% at 279 70°C. In the loading phase, the compressibility curves are characterized by a settlement 280 which begins to appear only after the initial loading of 10 kPa during which the soil 281 swells. In the unloading phase, the compressibility curves are characterized by highly 282 accentuated slopes to which correspond high values of the swelling index. This behavior 283 16 is related to the swelling nature of the studied clay. Similar observation was stated by 284 many researchers [38] [39] [40] [41] . Fig. 4b also shows that, at constant temperature, the void ratio 285 decreases with increasing vertical stress. Whereas, at constant vertical stress, the void 286 ratio decreases with increasing temperature indicating that the soil becomes more 287 compressible and the entire compression curve moves to the left. 288 289 slope of the swelling line, respectively, are given in Table 2 . Fig. 5a shows the variation 297 of the compression and swelling indices with temperature. From the obtained 298 experimental results, summarized in Table 2 , it appears that the compression and swelling 299 indices change very slightly with temperature. On average, the compression index (Cc) 300 and the swelling index (Cs) appear be about 0.161 and 0.007, respectively. 301
Temperature effect on the yield stress 302
The yield stress ' p  of tested samples was evaluated using the Casagrande method as 303 graphically represented in Fig. 4a . The determined yield stress for tested samples at 5, 20, 304 50 and 70°C are given in Table 2 
Temperature and effective vertical stress effect on the creep coefficient 315
To investigate the combined effect of temperature and effective vertical stress on the 316 secondary compression (creep) coefficient Cαe, one-dimensional ILCr oedometer creep 317 tests were carried out on the studied material at 5, 20, 50 and 70°C (Table 1) . In this study, 318 load increments prior to the creep ones were kept until the end of primary consolidation 319 is achieved. The duration for each creep load increment (ILCr) was more than ten days 320 under a constant effective vertical stress (Table 1) . The values of Cαe were determined as 321 mentioned above in section 3.1.1 using Eq. (1). This approach was used to investigate Cαe 322 for all samples. The evolution of the creep coefficient Cαe versus vertical stress at various 323 temperatures is depicted in Fig. 6 . Accordingly, it can be seen that Cαe increases with 324 vertical stress and temperature increase, especially at higher effective vertical stress. 325
However, a scatter was observed in the initial stages of loading, which could be related 326 to the influence of stress level, void ratio, mechanical loading rate, loading mode and 327 loading interval. Regardless of this, the dependency of Cαe on the applied effective vertical 328 stress and temperature can be readily observed. 329 
where p * 0 is the yield stress in saturated state at a reference temperature (room 377 temperature) T0, T is the current temperature, ΔT = T-T0 stands for the temperature 378 difference with respect to a reference temperature and α1 and α2 are the coefficients 379 depending on thermal sensibility of the soil. By fitting experimental data, p * 0, α1 and α2 380 were determined (Table 3) . Afterwards, the compressibility behavior with temperature 381 can be well simulated in the framework of the Cam-Clay Model using the equation (2) 382 and the calibrated parameters given in Table 3 . In this model, the compression index (Cc) 383 and the swelling index (Cs) are related to λ(0) (λ=Cc/ln10) and κ (κ = Cs /ln10), 384 respectively. These Cam Clay parameters are for volumetric strain in isotropic stress. 385 
Temperature effect on the creep coefficient 387
A logarithmic function was used to fit oedometer tests data of void ratio against time after 388 the primary consolidation (Fig. 2a) (Fig. 4) . Consequently, to further explore effects of temperature and 411 effective vertical stress on the Cαe/Cc ratio, an incremental compression index C * c was 412 
418
It can be seen from the Fig. 9 that, during the initial loading stages, C * c increased almost 419 linearly with effective vertical stress, then it increased more slowly and finally tended to 420 be a constant value in the final loading stages. (Fig. 10) . The slopes of this linear increase of Cαe with C * c at 5, 20, 50 and 70°C 433 are 0.0186, 0.0179, 0.0182 and 0.0209, respectively. It was found that the Cαe/ C * c ratio 434 increases with temperature increase (Fig. 11) . Fig. 11 shows also the evolution of Cαe/ Cc 435 ratio with temperature. 436
Based on the obtained results, it can be concluded that the concept of (Cαe/C * c) ratio may 437 also be applied to the used material in this study in the range of C * c higher than 0.16. On 438 conclusion, in the light of these findings, the ratio of Cαe/C * c could be assumed 439 temperature dependent for the studied compacted soil. 440 
